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Billing device for messages in telecommunication networks 



(54 

(57) The present invention relates to a device for 
debiting of messages transmitted from a local network, 
A, to a public network, B. The user in the local network 
obtain or purchase stamps which can be used in con- 
nection with message transmission between the two 
networks. The stamps are purchased from subscriber 
equipments in the public network, B. The stamps are 
stored in a stamp register, where each stamp is given a 
unique number, date of issue, and to whom it has been 
issued, and time of validity. In connection with the use 



of the stamps the user state the stamp number which is 
identified by the system which in connection with the 
message transmission delete the mentioned stamp 
from the stamp register. The debiting for the stamps are 
made either at the purchase or in connection with the 
use of the stamps. Stamps which have been paid in ad- 
vance and which have not been used within one in ad- 
vance prescribed time of validity causes a repayment to 
the subscriber in the public network. The repayment can 
relate to the whole cost of the stamp or part thereof. 
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Description 

TECHNICAL FIELD 

The present invention relates to a telecommunica- 
tion system comprising different networks. The net- 
works consist of local networks respective telecommu- 
nication networks. In the telecommunication networks 
information is transmitted mostly verbally but also text 
information can be transmitted in the mentioned net- 
work. In the local one : for instance Internet, information 
is transmitted in the form of text between computers of 
different kinds. In the local network information inter- 
change is performed without debiting being made in the 
mentioned network. In telecommunication networks an- 
yone who establish a connection will be debited in con- 
nection with a communication. The telecommunication 
network can consist of just any telecommunication net- 
work. The telecommunication network shall however be 
equipped with terminals which can receive text messag- 
es, respective transmit text messages to a limited ex- 
tent. 

PRIOR ART 

Telecommunication in the telecommunication net- 
works of to-day are to an ever larger extent performed 
within and between different networks. Accordingly in- 
formation interchange is made between different tele- 
communication networks for mainly verbal communica- 
tion between different countries and between different 
operators within one and the same country. Further the 
variety of local networks is growing, for instance Inter- 
net, where information interchange is made between 
computers or similar terminals in the network. The infor- 
mation interchange between the terminals in the local 
network is made with text information. Connections be- 
tween local networks and public networks are made to 
an ever growing extent. In the public networks a debiting 
is made im connection with the information interchange. 
In the local networks there are normally no debiting for 
the use of the network. 

Electronic mail (E-mail) has become a more and 
more spread phenomenon in the telecommunication 
systems of to-day where in principle all newpapers, 
news programmes, companies are connected to Inter- 
net. E-mail to and from GSM-telephones are to some 
extent already technically prepared by an SMS-lnternet 
connection being offered in the message center. SMS 
means Short Message Service and is a function which 
makes it possible on one hand to receive text messages 
from GSM-telepbone, which text is shown on the dis- 
play, and on the other to write a text message on the 
telephone which is transmitted over the network. The 
message center can be described as an exchange 
through which all SMS-messagesare passing. An SMS- 
message can, if the subscriber wants, be changed over 
tofax ; E-mail etc, depending on the existing functionality 



in the message center. 

DESCRIPTION OF THE INVENTION 

5 TECHNICAL PROBLEM 

In connection with transmission of E-mail from In- 
ternet to SMS a debiting shall be made. How this shall 
be performed is however not solved. In connection with 
10 this the following problem can be identified. 

Internet, the local network (and by that the service 
E-mail) has no system for debiting. 

15 - The user address of an E-mail is not a safe identi- 
fication. A person with for instance good knowledge 
of UNIX can to-day in most UNIX-enviroments 
transmit mail and himself/herself choose and use 
user address inclusive domain without root author- 
20 ization. 

Even if the identification was safe, the debiting pro- 
cedure would be complicated. 

25 - E-mail may always be supposed to be tapped as it 
is passing a number of computer nodes, the system 
operators of which have possibility to tap the infor- 
mation. 

30 The other possibility is that the GSM-subscriber is 
always debited for received mails, irrespective of if he 
is sender or receiver. This solution is however not at- 
tractive because the receiver can be heavily debited for 
messages which are sent to him without the receiver re- 

35 quiring to get the messages. Examples of such messag- 
es are advertising offers and the like, which in such a 
system could be transmitted without restraint, because 
the advertiser in this case need not pay anything. 

The present invention intends to give solution for 

40 the mentioned problems. 

THE SOLUTION 

The present invention relates to a communication 
45 system in which system first and second equipments are 
connected. The first equipments are in the main intend- 
ed for verbal communication and the second equip- 
ments for text information. The first equipments are 
mainly intended for information interchange between 
50 themselves, and the second equipments for information 
interchange between themselves. The first equipments 
are however arranged for restricted information inter- 
change of text. The text is created respective shown on 
a display with restricted space for information inter- 
ns change. The communication system is further equipped 
with system for debiting of communication, arranged 
from the first equipments. Debiting is on the other hand 
not made for information interchange between second 
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equipments. In the case information interchange shall 
be performed from the second equipment to the first 
equipments, the second equipment shall however in 
one way or another be debited for the communication. 
In the communication system a payment register is ar- 
ranged for users of the equipments in the communica- 
tion system. The users in the first communication sys- 
tem are arranged to, on payment, get a, corresponding 
to the payment, number of charging intervals. The 
charging intervals are entered on the user, who is using 
the charging intervals at transmission of text information 
from the second equipments to thefirst equipments. The 
communication system further takes out the charging in- 
tervals depending on the user's use of the communica- 
tion system, and that the user is refused information in- 
terchange if registered charging intervals are lacking. 
In further development of the invention the charging in- 
tervals are called stamps and are arranged to be used 
by the user at the use of the first or second equipments. 
At purchase of the stamps the user is arranged to re- 
ceive an individual code for the taking out of stamps. 
The user is further allowed to use the stamps in connec- 
tion with the use of certain appointed equipment/equip- 
ments. In further development of the invention the user 
is allowed to use the stamps or certain appointed 
stamps at communication with an appointed extension/ 
equipment. 

In further development of the invention a user of the 
first equipments is in connection with communication 
with any of the other equipments arranged to allot the 
receiver one or more stamps intended to be used by the 
receiver in connection with transmission of reply mes- 
sage to the sender. The communication system is fur- 
ther arranged to comprise a public telecommunication 
network to which the first equipments are connected, 
and a local network, for instance Internet, to which the 
second equipments are connected. The payment regis- 
ter is connected to or in the local network. The payment 
register is further arranged between the public network 
and the local network. 

The payment register is further arranged to be a part of 
a message register which is arranged between the pub- 
lic network and the local network. In or in connection to 
the public network a text managing function is arranged 
to manage text information to/from the first equipments. 
The public network consists of a mobile telecommuni- 
cation system which for instance can be digital of GSM- 
type. A text managing function is further connected to 
or in the public network for managing of text information 
to/from the first equipments. In the payment register is 
further allowed for instance stamp allotted numbers, 
date of issue, to whom it is issued, and time of validity 
etc. In connection with that the user receives the 
stamps, a key is received for each stamp. The key is 
intended to be used by the user at the taking out of the 
stamp/stamps. The first equipments are further 
equipped with for instance display for showing respec- 
tive creating of messages. The display allows that the 



messages have a restricted scope. Stamps which are 
not used within defined time are declared used up by 
the system and repayment corresponding to parts or the 
whole of the value of the stamp is made to the one who 
s has ordered the issue of the mentioned stamps. 

ADVANTAGES 

The present invention allows that any who uses a 
10 local network, for instance Internet, can communicate 
with equipments in a public network and that debiting at 
that can be performed in a clear-cut way. The invention 
further allows that a simple procedure is achieved for 
paying of communications in different types of networks 
15 which normally are not equipped with debiting systems 
connected to each other. The introduction of means of 
payment, stamps, which are stored in a message center 
and which are earmarked for certain user/users, to a 
great extent facilitates the possibility of debiting. The 
20 possibility to, from a public network, purchase the men- 
tioned stamps, to a high degree facilitates the users pos- 
siblity to use different networks connected to a public 
network. 



Figure 1 shows the traditional interconnection of a 
local network, A, and a public network, B, via a connec- 
tion, 1. 

30 Figure 2 shows corresponding system where a 
message center, C, is introduced in the local network, A. 

Figure 3 shows how the message center, C , is in- 
troduced in the connection, 1 , the local network, A, and 
the public network, B. 
35 Figure 4 shows how a message center, C, is built- 
in in the local network, A, at the same time as an SMS- 
function, D, is built-in in the public network, B. 

Figure 5 shows how the message center, C, and 
SMS, D, are arranged on the connection between the 
40 local network, A, and the public network, B. 

Figure 6 shows the same as Figure 5, but where the 
connection of users in the local network and the public 
network has been indicated. 

Figure 7 shows more in detail the different function 
45 units in the message center which are of importance for 
the invention. 

Figure 8 shows the public network, B, and how 
SMS, K, and the traffic channel, L, are included in a pub- 
lic network, for instance a GSM-network. 
50 Figure 9 shows a possible table for how stamps can 
be administered according to the invention. 

DETAILED EMBODIMENT 

55 in the following the invention is described on the ba- 
sis of the figures and the terms therein. 

In the following the invention is described on the ba- 
sis of a system according to Figure 1 , where a local net- 
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work, A, is connected via a connection, 1 , with a public 
network, B. The public network can in itself be just any 
public network. In the public network is performed call 
charging for established connections between users in 
the system. I n the local network no call charging is made 
for used connection at communication between termi- 
nals. A user in the local network can via the connection 
1 establish contact with subscribers in the public net- 
work, B. At such a connection charging functions are 
consequently lacking towards the user in the local net- 
work. An introduction of debiting system in the public 
network, B, in connection with that users in the local net- 
work, A, connect themselves to the public network im- 
plies difficulties in that the users in the local networks 
are not clear-cut identified. Risk accordingly exists in 
these cases that wrong debiting is obtained. 

In connection with message transmission between 
users in the local network and the public network infor- 
mation is transmitted and stored via a message center, 
C, where the information can be stored, as is illustrated 
in Figures 2 and 3. In the public network there is further 
a system, D, called SMS (Short Message Service) ar- 
ranged in the system. By means of SMS, subscribers in 
the public network can create and receive short text 
messages on subscriber equipments which are intend- 
ed for this purpose. SMS, D, is connectable in the public 
network : B, according to Figure 4, or on the connection 
between the local network and the public network ac- 
cording to Figure 5. At message transmission between 
the network, the message center, C, and SMS, D, ac- 
cordingly manages the information interchange be- 
tween themselves, and the transmission of information 
to/from respective users and subscribers. 

A subscriber uses a subscriber equipment, AB, in 
Figure 6 and is connected to a public network, B. The 
subscriber gets stamps by connecting himself/herself to 
the message center, C. The subscriber equipment is 
clear-cut identified in the public network by its allotted 
subscriber number. The connection to the message 
center can in itself be made in different ways, for in- 
stance direct or via SMS-function. At connection via 
SMS the SMS-message is received from the subscriber 
and transferred in the form of one for the local network 
receivable information. The subscriber in this case 
states the number of stamps which shall be purchased, 
at which the stamps are allotted different stamp num- 
bers: further are noted date of issue and to whom the 
stamp is issued, further is noted time of validity and other 
information. The information is after that forwarded to 
an appointed user in the local network. The user obtains 
information about the allocation of the mentioned 
stamps and which stamp numbers that have been ob- 
tained. The user after that has possibility to use the 
stamps for transmission of messages from the local net- 
work to the public network. In connection with the trans- 
mission the user states the number of the stamp to be 
used. The message center identifies the stamp and ex- 
amines whether this is valid. If the stamp is not valid, 



the mentioned communication is refused. Is the stamp 
however approved of, the message is forwarded to sub- 
scriber in the public network. 

Stamps which are not taken out within the indicated 
5 validity time are removed from the system at the indicat- 
ed point of time. 

The payment for the stamps can in itself be made 
in different ways and at different points of time. It is con- 
sequently possible to take out remuneration for the 
10 stamps in connection with the order. In other variants it 
can be advantageous to charge in connection with the 
use of the stamps. In both cases the subscriber in the 
public network is debited. 

Another variant of allocation of stamps is that sub- 
's scriber in the public network, B, in connection with a 
message to a user in the local network makes the mes- 
sage center allot the receiver a reply stamp at the send- 
er's expense. Reply stamps can in this case only be 
used for transmission of answer messages to the issu- 
20 ing subscriber. The validity of the stamps for different 
purposes can consequently be broadly varied by the va- 
lidity for the stamps being allotted one or more receivers 
in the local network, and the mentioned stamps being 
used for answer only to certain appointed subscribers 
25 in the public network, or to groups respective to just any 
subscriber in the public network. The invention conse- 
quently allows a broad use. 

It is further also possible to charge a certain cost in 
connection with the ordering of the stamps and the rest 
30 of the fee in connection with the use of the mentioned 
stamps. In Figure 7 is shown the managing in more de- 
tails. In this case an encryption equipment, E, is ar- 
ranged between the public network and an equipment 
for translation/change between SMS and the local net- 
35 work and vice versa. The encryption function, E, is not 
necessary. From the equipment, F, for change/transla- 
tion between SMS and the local network a stamp regis- 
ter, H, is connected. In the stamp register is stored reg- 
istered purchases of stamps. To the stamp register can 
40 further direct connections exist from sale centers which 
sell stamps to those who want access to these for com- 
munication from the local network to the public network. 
The subscribers at this obtain for instance a diskette with 
wanted number of stamps at the same time as register- 
's ing is made in the stamp register. 

The stamps, in the following called stamps respec- 
tive E-stamps, have the following functions. E-stamps 
are an extension and improvement of the idea with "sup- 
plied answer path" which is prepared in the GSM-rec- 
50 ommendations. Here the description is divided into two 
parts, "reply" and the more general solution "general 
stamp". 

In the following description are used the concepts 
Internet user, which relates to the user who via his/her 
55 personal computer is connected to Internet, local net- 
workand the GSM-subscriber, the subscriber in the pub- 
lic network which has contact with Internet via SMS. 

When GSM-subscriber sends an E-mail to a sub- 
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scriber connected to Internet, the customer is debited in 
normal way for his/her SMS-message. The charge can 
for instance be half of that for an SMS-communication 
between subscribers, mobiles in the public network, be- 
cause these are only used in one direction. If the sub- 
scriber chooses "supplied answer path" the customer is 
debited full SMS-charge, and received mail can look as 
follows. Example of mail: 
Example of mail: 

From: gsm0705123456@tg.se 
To: user@hk.mobitel.telia.se 
Subject: SMS-message. 

The text here is the SMS-messgae itself which in 
the GSM-case has the lenght of 1 60 characters. 

This mail is sent from a Telia GSM-connected mo- 
bile telephone. You can free of charge make a reply 
to this message containing max. 160 characters. 
The message shall be written in the subject field and 
he following line must be included somewhere in the 
message. 

ESTAMP: dje8ef458H REh54Kr45KJ54RFR5746 
VAL: 950671 3 to: gsm 0705123456 
End of example. 

The message contains beside customary header: 

the test itself which is transmitted via SMS. 

a standard explanation which describes to the re- 
ceiver how for instance Telia's, E-mail service oper- 
ates. 

A stamp, so called E-stamp. 

The receiver can now make a reply answer, on the 
mail and this will be returned to the GSM-subscriber if 
the answer is written before the validity date which is 
indicated after VAL on the E-stamp line (for instance 14 
days). 

If the stamp has not been used within this time the 
GSM-subscriber can be repayed for the costs for the 
stamp. The repayment can relate to the whole sum or 
parts thereof. 

A more general method to use E-stamps is general 
stamp which requires some adjustment on the part of 
the local network connected user. This method can be 
used in parallell with the above described reply-method. 
The local network connected user purchases stamps 
from his GSM-telephone by transmitting an SMS to E- 
mail. The message can look as follows. 

:X:10:QWERKY. 

The receiver of the message shall be the Internet- 



user, local network user, who shall obtain the stamps. 
The message is identified by the message center by : 
X:. The figure 10 indicates the wanted number of stamps 
which also will be debited on the sender's telephone in- 
s voice. The price for the order is decided by the operator 
in the public network. The subscriber then chooses a 
key to secure that only he himself can use the stamps 
(in this case QWERKY). This code/key shall be known 
to the receiver. 

10 The received message is ASCII-encrypted. With 
ASCII-encrypted is here meant that the mail consists of 
ASCII-characters (large/small characters and digits) in 
an encrypted sequence which only can be encrypted 
with knowledge of the coded key. The mail server, C, 
15 which is placed locally at the Internet user, AN, realise 
that the mail contains stamps and these will be decrypt- 
ed and extracted and saved on a local file. Stamps which 
have been decrypted have the same appearance as the 
E-stamp line in the description above. 

Each stamp is saved in the mail server,and when 
mail shall be sent to GSM-subscriber, one of these 
stamps are enclosed, which after that is used up. The 
stamp itself, E-stamp, consists in this example of 30 AS- 
CII-characters. Large/small characters plus 0 to 9 gives 
62 symbols. These result in 62 30 unique stamps. 

A random, not previously used mumber is automat- 
ically chosen by the message managing. This number 
is stored in a data base together with: 

date of validity, when the validity period is up the 
stamp is wiped out from the database and the GSM- 
subscriber gets the payment back if the stamp is not 
used. 

the identity of the GSM-subscriber to make possible 
repayment; in the case with "reply stamps" also this 
identity is the only possible receiver of the mail. 

"Reply stamps" are not encrypted. This to facilitate 
the managing if not special software is available on the 
Internet-user's side. 

A "general stamp"-order is however more valuable 
because: 

the message contains more stamps. 

the stamps can be regarded as means of payment 
because they can be used towards any Telia GSM- 
subscriber. 

The description of how the mail management is 
used practically is here based on a UNIX-environment, 
which is not a demand. Modern mail tools can of course 
manage this quite automatically. 

An example of encryption algorithm is described lat- 
er. 

A program, stamp, need to be installed on the sys- 
tem. Each user as well puts the file .gsmkev in his root, 
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which he should read- and write-protect from other us- 
ers. 

In this file the user can write an arbitrary number of 
keys, one per line. In our example the key QWERKY 
should consequently be included. When a stamp order 
arrives it is quite simply introduced in stamp: 

stamp < stampfilc 

Stamp will then check the code keys in the file .gsm- 
key one by one until a correct one is found. The mail is 
encrypted with a random frequence the seed of which 
is calculated from the keyword. 

The program stamp will now add the received 
stamps in the file .gsmstamps which is also located in 
the users root. 

A mail is to-day sent from UNIX/: 

cattextfile I mail user @ hk.mobitel.telia.se 

if mail shall be sent to a GSM-subscriberois instead 

used 

cattextfile I stamp I mail gsm0705123456@tg.se 
stamp will here divide the mail in part of 150 char- 
acters and transmits each part separately together 
with an extracted stamp from the file .gsmstamps. 

If a mail with key order ends up in a wrong place/is 
lost there is no harm. A wrong receiver can not decrypt 
the stamps and not used stamps are not debited the cus- 
tomer. 

The debiting can be made either at the ordering of 
the stamps or when they are used. 

Companies can of course arrange a superimposed 
central stamp server which automatically stamps all 
from the company sent mails, or only those to a certain 
number given telephones. 

There are several different ways of encrypting data. 
How this shall be performed is not comprised in this de- 
scription. On example of a possible principle is however 
given: 

suppose that the key word is: kalas 



letter: 


K 


A 


L 


A 


S 


number: 


10 


0 


11 


0 


18 


weight 


1 


1E2 


1E4 


1E6 


1E8 



the characters are translated into figures according 
to the principle A=0, B=1, etc. 



each character is multiplied with a weight according 
to the table above. 

the code key is calculated as the scale product of 
numbers and the weight lines. 



Code Key=1 80011 0010 

Most programming languages offers a random 
number generator with varying quality and frequency 

5 spectrum. How such an algorithm is looking is not de- 
scribed here. In common for all elementary algorithms 
are however that they must be initiated by a seed. For 
a given seed is always obtained exactly the same se- 
quence of output data, where the values are random in 

10 relation to each other. 

The idea is now that the code key is used as seed 
to both the encoder and the decoder and therefore gen- 
erates exactly the same code sequence. Suppose that 
we want to encrypt the word E-mail. 

15 



character 


E 


M 


A 


I 


L 


number 


4 


12 


0 


8 


11 


random 


45 


34 


97 


76 


34 


sum 


49 


46 


97 


84 


45 


rest 


23 


20 


19 


6 


19 


character 


X 


U 


T 


G 


T 



the character is translated into a number according 
to the same principle as above. 

random is a random number sequence which is 
generated from the key. 

sum is the sum of the representation of each char- 
acter and the random number sequence. 

rest is the rest from the division between the sum 
and 26 (which is the number of characters in the 
alphabet). 

this figure is translated back to characters at which 
the encrypted sequence is obtained. 

It should be rather evident that this procedure is 
simply reversible to recreate the original message. 



1. Device at communications system, in which system 
the first equipments are essentially arranged to 
communicate with each other verbally, and second 
equipments are arranged for exchange of text infor- 
mation, and communication from the first equip- 
ments are arranged to cause one in relation to the 
communication corresponding debiting, and the 
communication between the second equipments is 
mainly performed without charge debiting, for mak- 
ing possible charge debiting at communication be- 
tween principally the second and the first equip- 
ments, characterized in that a payment register is 
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arranged in the communication system for users of 
the equipments in the communication system, that 
the users via an issuer, for instance the first equip- 
ments or in another way are arranged to, against 
payment, receive one in relation to the payment cor- s 
responding number of charge intervals, that the 
charge intervals are entered on the issuer, who is- 
sues the charge intervals at the transmission of text 
information from the second equipments to the first 
equipments, and that the communication system 10 
takes out the charge intervals depending on the us- 
ers use of the communication system, and that the 
user is refused information interchange if registered 
charge intervals are lacking. 

15 

2. Device according to patent claim 1 . 
characterized in that the charge intervals, called 
stamps, are arranged to be used by the user at the 
use of the first or second equipments. 

20 

3. Device according to patent claim 1 or 2, 
characterized in that the user at the purchase/re- 
ceipt of the stamps is arranged to receive an indi- 
vidual code for getting the stamps. 

25 

4. Device according to any of the previous patent 
claims, characterized in that the user is allowed to 
use the stamps, in connection with the use of certain 
appointed equipment/equipments. 

30 

5. Device according to any of the previous patent 
claims, characterized in that the user is allowed to 
use the stamps, or certain appointed stamps, at 
communication with an appointed equipment/ 
equipments. 35 

6. Device according to any of the previous patent 
claims, characterized in that the user of the first 
equipments in connection with communication with 
any of the other equipments is arranged to allot the 40 
receiver one or more stamps intended to be used 

by the receiver i connection with the transmission 
of reply messages to the user. 

7. Device according to patent claim 1 . 45 
characterized in that the communication system is 
arrangeed to comprise a public telecommunication 
network, to which the first equipments are connect- 
ed, and a local network, for instance Internet, to 
which the second equipments are connected. so 

8. Device according to patent claim 1, 
characterized in that the payment register is con- 
nected to or in the local network. 

9. 



work and the local network. 

10. Device according to any of the patent claims 7 up 
to and including 9, characterized in that the pay- 
ment register is arranged to be included in a mes- 
sage register which is arranged between the public 
telecommunication network and the local network. 

11. Device according to any of the previous patent 
claims, characterized in that in or in connection to 
public telecommunication networks is a text man- 
aging function arranged to manage text information 
to/from the first equipments. 

12. Device according to any of the previous patent 
claims, characterized in that the public telecommu- 
nication network consists of a mobile telecommuni- 
cation system. 

13. Device according to patent claim 12, 
characterized in that the public telecommunication 
system is arranged to consist of a digital mobile tel- 
ephone network. 

14. Device according to patent claim 1 3, 
characterized in that the digital mobile telephone 
network consists of a GSM -network. 

15. Device according to patent claim 11 , 
characterized in that the text managing function is 
connected to the public network. 

16. Device according to any of the previous patent 
claims, characterized in that in the payment regis- 
ter are indicated for instance the number of the 
stamp, date of issue, issued on a certain person/ 
function, and time of validity. 

17. Device according to any of the previous patent 
claims, characterized in that the user receives a 
key for each stamp, which key is intended to be 
used by the user when the stamps are taken out. 

18. Device according to any of the previous patent 
claims, characterized in that the first equipments 
are equipped with display on which messages can 
be createed/received to a limited extent. 

19. Device according to any of the previous patent 
claims, characterized in that stamps which are not 
taken out are arranged to cause a repayment cor- 
responding to the value or part of the value for the 
unused stamps. 
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Device according to patent claim 7 or 8, 
characterized in that the payment register is ar- 
ranged between the public telecommunication net- 
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